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ABSTRACT : 

PURPOSE: To form a spiral electric wire which is excellent in 
flexibility and elasticity, by winding a conductive wire around a 
core material composed of a continuous threadlike material under a 
coil-like condition. 

CONSTITUTION: A continuous threadlike substance 1 composed of a 
cellulose acetate stringe, water-soluble fiber, or thermoplastic 
threadlike material is used as the core material of the spiral 
electric wire of this invention. The threadlike substance 1 fed by 
feed rollers 4 is passed through the hole of a hollow rotary spindle 
12, to which the bobbin 2 of a conductive wire 13 is fitted, and the 
conductive wire 13 is wound around the threadlike substance 1 pulled 
out by means of pulling-out rolls 5 under a coil-like condition. A 
cheese 3 obtained by covering the threadlike substance 1 with the 
conductor wire 13 in this manner is coated with an insulating 
material after the threadlike substance 1 is melted away or removed 
by fusion. 
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Japanese Published Unexamined (Kokai) Patent Application No. S62-61747, published 
March 18, 1987; Application No. S60-1 99079, filed September 9,1985; Int. Cl."^: B21F 
3/04; Inventor: Takashi Sakai; Assignee: Mitsubishi Rayon Corporation; Japanese 
Title: Rasen-jou Densen no Seizou Houhou (Method for Production of a Spiral Electric 
Wire) 

Specification 

1. Title of Invention 

Method for Production of a Spiral Electric Wire 

2. Claim(s) 

1. A method for production of a spiral electric wire, characterized in that, using a 
continuous thread-like substance as the central material, the central material is removed 
after a conductor has been wound around it in a spiral shape. 

2. A method for production of a spiral electric wire, as disclosed in Claim 1 , characterized 
in that the continuous thread-like substance is as a cellulose acetate thread; in order to 
remove the cellulose acetate thread, it dissolves to be removed, using a cellulose acetate 
solvent. 

3. A method for production of a spiral electric wire, as disclosed in Claim 1 . characterized 
in that the continuous thread-like substance is as a water-soluble fiber; in order to remove 
the water-soluble fiber, it is dissolved with water to be removed. 

4. A method for production of a spiral electric wire, as disclosed in Claim 1, characterized 
in that the continuous thread-like substance has thermo-plasticity; in order to remove the 
thermoplastic thread-like substance, it is heated and melted to be removed. 
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5. A method for production of a spiral electric wire, as disclosed in Claim 1 , characterized 
in that the spiral electric wire is covered with an insulator. 

6. A method for production of a spiral electric w ire, as disclosed in Claim 5, characterized 
in that the insulator has flexibility. 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to producing methods for spiral electric wires. More 
specifically, this invention relates to producing methods for flexible and stretchable 
electric wires that are integrated with covering insulators. 

[Prior Art] 

Electric wires used at movable sections of robots are often cut due to repeated 
fatigue. Thus, highly flexible electric wires are expected to be developed. 

In order to achieve the purpose, electric wires are wound around central materials 
in a spiral shape. The exterior of the electric wires are covered with insulators. Mowever. 
these electric wires still need to improve on the flexibility and the stretchability. As for 
improved electric wires, rubber-stretching thread are used for the centra! materials, and 
stretchability is further given to the insulator to cover the exterior. However, when the 
central materials have flexibility, it is difficult to uniformly wind the electric wires in a 
spiral shape. 



[Problem of Prior Art to Be Addressed] 



The present invention aims to offer a producing method lor a spiral flexible 
electric wire without having any disadvantages as identified above. 

[Measures to Solve the Problem] 

More specifically, the main content of the invention is to produce a spiral electric 
wire, removing the central material as a continuous thread-like substance, after a 
conductor has been w^ound around the central material in a spiral shape. 

As for the central material made of the continuous thread-like substance used for 
the invention, monofilaments or multifilaments of the following substances are used: 
cellulose-acetate; alginic acid; water-soluble vinylon; polyester; nylon; polypropylene; 
polyethylene. 

The following solvents are used for the following cellulose acetate thread types: 
acetone for diacetate thread; a methylene chloride and methanol mixture solvent for 
triacetate thread. An alginic acid fiber and water-soluble vinylon thread are easily 
dissolvable with water or warm water. Thermoplastic fibers such as polyester, nylon, 
polypropylene and polyethylene can be melted to be removed by passing them through 
hot air at a melting point or greater. 

Fig.l illustrates a process to wind a conductor around the central material made of 
a continuous thread-like substance of the invention in a coil fashion. A regular covering 
thread producing device can be used. 

At the first step, after a continuous thread-like substance 1 as the central material 
has passed a guide 7, it is fed out by a feeding roller 4. A traverse guide 10 is provided in 
front of feeding roller 4 for the purpose of preventing the friction of the feeding roller. 



After fed out coiilinuous thread-like substance 1 has passed a guide 8, it passes 
inside a hollow rotation spindle 12 and is then drawn by a drawing roller 5. After passing 
a transverse guide 1 1, the drawn continuous thread-like substance is taken up by a take-up 
roller 6 in the form of a cheese 3. A bobbin 2 with a conductor 13 wound is attached to 
hollow rotation spindle 12. Along w ith the rotation of the hollow spindle, the conductor is 
wound around the continuous thread-like substance and then drawn by the drawing roller 
along with the continuous thread-like substance. The conductor is then taken up in the 
form of cheese 3. A tension is added to the continuous thread-like substance between the 
feeding roller and the drawing roller. 

As for the cheese covered with the conductor around the continuous thread-like 
substance in the spiral shape, the continuous thread-like substance as the central material 
is dissolved or melted to be removed using a dissolving or melting device later. A coil- 
shaped spiral electric wire is finally obtained. 

Either single conductor or multiple conductors can be used for winding. The 
winding means can be single, double or triple. In the case of the double and triple 
winding means, the rotating direction of the hollow spindle can be an S direction and a /. 
direction alternately combined together. 

As described above, the spiral electric wire of the invention does not have to be 
taken up in the form of a cheese and can be directly dissolved or lead to the melting 
device. 

By applying a flexible insulator around the spiral electric wire obtained as 
described above, using a regular electric wire-covering device, a flexible electric wire is 
obtained. 
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[Embodiment] 

The invention is described hereinbelow in detail using the embodiment. 
Embodiment 1 

Cellulose diacetate bright thread at 75 d/21 f is used as a continuous thread-like 
substance to be the central material. This thread is fed out at a 342 mm/min speed. A 
copper wire of 0.05 mm is wound around the thread at a 6000 rpm speed. I he thread is 
drawn at a 360 mm/min speed and then taken up in the form of a cheese. The cheese is 
immersed in a circulation acetone-dissolving tank for 5 minutes and further rinsed with 
purified acetone. The rinsed cheese is dried. A spiral electric wire of a 0.2 mm outer 
diameter is obtained. 

When the obtained electric wire is drawn, it is drawn about 7 times longer than the 
original length. 

[Advantageous Result of the Invention] 

The invention makes it possible for it to produce a highly flexible or stretchablc 
thin spiral electric w^ire. 

4. Brief Description of the Invention 

Fig.l illustrates a process suitable for carr}nng out the invention. 

1 ...Continuous thread-like substance to be the central material 
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2... Bobbin with a conductor wound 

3. ..Cheese 

4... Feeding roller 

5... Drawing roller 

6. . .Take-up roller 

7, 8 and 9... Guides 

10 and 1 1 . . .Traverse guides 

12. ..Hollow rotation spindle 

13... Conductor 
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